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The Polarising Microscope consists of an ordinary microscope
with certain additions ; below the stage is the polarising niroi ; in the
eye-piece is the analysing nicol; the eye-piece is so arranged that it
can be rotated ; thus the directions of the two nicols ran Lie made
parallel, and then the field is bright; or crossed, and then the* field
is dark, The stage of the microscope is arranged so that it can also
be rotated.
The polarising microscope is used to detect doubly refracting
substances. Let the two nicols be crossed, so that the field Is dark ;
interpose between the two, that is, placet upon the* stage* of the micro-
scope, a doubly refracting plate of which the principal plane Is parallel
to the first prism or polariser ; the ray from the first prism is unaffected
by the plate, but will be extinguished by the second ; the field, there-
fore, still remains dark. If the plate; is parallel to the .second nicol
the field is also dark ; but in any intermediate position the light will
be transmitted by the second nicol. In other words, if between
two crossed nicols, which consequently give a dark field, it sub-
stance is interposed which in certain positions causes the darkness
to give place to illumination, that substance* is doubly refracting or
anisotroplc.
All crystals except those of the regular system an: anisotropic,
whilst amorphous substances are isotropie, (). Lehmunn has, however,
discovered an intermediate stage between anisotropic solid crystals
and their isotroplc fused condition. In this state certain substances,
such as cholesterol compounds, oleates, etc., arc* an isotropie, but
completely fluid. He called this the liquid crystalline state of matter
(see also p. 38).
Eotation of the Plane of Polarisation, - Certain crystals such as
those of quartz, and certain fluids such as the essence of tur|x*ntine,
aniseed, etc., and solutions of certain substances such as sugar
and albumin, have the power of rotating the plane of polarised light;
to the right or left. The polarisation of light which in produced by a
quartz crystal is different from that produced by a rhomfxjhcdron of
Iceland spar. The light which passes through the latter Is plum*
polarised; the light which passes through the former (quart?:) is
circularly polarised, i.e. the two sub-rays are mack; up of vibrations
which occur not in a plane, but are curved. The two mm circularly
polarised In opposite directions, one describing circles to the left, the
other to the right; these unite on issuing from the quart/* plate ; and
the net result is a plane polarised ray with the          rotated to
or left according as the right circularly polarised ray or the left proceeded
through the quartz with the greater velocity.   There are two          of
quartz, one which rotates the plane to the right (dextro-rotatory), the
other to the left (laevo-rotatory).
Gordon explains this by the following mechanical illustration.
Ordinary light may be represented by a wheel travelling in the direction